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DETAILED ACTION 

Claim Rejections - 35 USC§ 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 

2. Claims 5-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohuchi (US 6,762,468 of record) in view of Verret (US 6,130,144) and Bar-Gadda (US 
6,579,805 of record). 

The rejection is maintained as of record and repeated herein. 
With reference to Figs. 7(a)-7(d), the Ohuchi teaches method of manufacturing a 
semiconductor device comprising: 

forming source/drain regions 20 formed in a semiconductor substrate; 
forming a gate insulating film 6a on a channel region between the source/drain 
regions; 

forming a gate electrode 8a made of SiGe on the gate insulating film (Fig. 7(b)); 
thermally oxidizing the gate electrode in an oxidation condition such that silicon 
in the SiGe gate electrode is selectively oxidized to form oxide sidewalls 12 
(col. 7, lines 32-39). 



Ohuchi differs from the claims in not disclosing that the oxidation 
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atmosphere contains an oxidant for selectively oxidizing Si and a reductant for reducing 
Ge. 

Verret teaches that when a SiGe layer 32 is oxidized in steam, a Si02 layer 36 is 
formed by consuming the Si of the SiGe layer 32 without substantially disturbing the Ge 
in the SiGe underneath thereby forming a thin layer of essentially pure Ge 34 (Fig. 2c 
and col. 5, lines 6-16). That is, according to Verret's teaching, the selective oxidation of 
Si in the SiGe layer to form an oxide layer is performed in steam. Thus, one of ordinary 
skill in the art would readily recognize that in order to achieve Ohuchi's selective 
oxidation, the oxidation condition would have been steam. 

It would have been obvious to modify Ohuchi's teaching by performing the 
selective oxidation in steam as suggested by Verret because it is well settle that the 
selection of a known material (i.e., steam) based on its suitability recognized in the art 
for its intended use supported a prima facie obviousness determination (MPEP 
2144.07). 

Bar-Gadda discloses that steam for use in an oxidation process for producing 
silicon dioxide is generated by admitting H2 and 02 into an oxidation chamber and the 
H2 and 02 react to form steam in close proximity to the semiconductor wafer (col. 2, 
lines 30-39). The wet oxidation process for producing Si0 2 according to the reaction: 
Si + H 2 0 -> Si0 2 + H 2 (col. 2, lines 30-39). Evidently, H 2 is produced by the reaction 
and therefore present in the steam oxidation atmosphere. Thus, Bar-Gadda's reference 
is a factual evidence showing that the steam oxidation atmosphere taught in the 
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combined process of Ohuchi and Verret contains both oxidant (H2O) for oxidizing Si and 
reductant (H 2 ) for reducing Ge as claimed. 

As for claims 8 and 11, since the steam oxidation atmosphere that contains H20 
and H2 as mentioned above produces the same result as claimed, the partial pressure 
ratio of H20 to H2 must be inherent within the claimed range, absent evident to the 
contrary. 

3. Claims 13-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
admitted prior art in view of Verret and Bar-Gadda cited above. 

The admitted prior art of Fig. 26 teaches a method of manufacturing a MOS 
transistor comprising the steps of: 

forming a SiGe monocrystal channel layer including a channel region on a 

semiconductor substrate; 

forming source/drain regions in the SiGe monocrystal channel layer formed on 
the semiconductor substrate; 

forming a gate insulating film on the channel region between the source/drain 
regions; and 

forming a gate electrode on the gate insulating film, wherein the gate 
insulating film is formed on a surface of the SiGe monocrystal layer by thermally 
oxidizing the SiGe monocrystal layer. 
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Note that, although not illustrated in the figure drawing, the admitted prior 
art implies the formation of source/drains regions because the MOS transistor must 
have source/drain regions. 

The admitted prior art differs from the claims in that while the admitted prior art 
forms the gate insulating film by a conventional oxidation process that results in a gate 
oxide film containing Si02 and Ge02, the claims call for an oxidation process in an 
atmosphere that contains an oxidant for oxidizing Si and a reductant for reducing Ge so 
that the gate insulating film is made of substantially silicon oxide. 

Verret teaches that when a SiGe layer 32 is oxidized in steam, a Si02 layer 36 is 
formed by consuming the Si of the SiGe layer 32 without substantially disturbing the Ge 
in the SiGe underneath thereby forming a thin layer of essentially pure Ge 34 (Fig. 2c 
and col. 5, lines 6-16). That is, according to Verret's teaching, the selective oxidation of 
Si in the SiGe layer to form an oxide layer is performed in steam. 

It would have been obvious to one having ordinary skill in the art to modify the 
admitted prior art by oxidizing the SiGe channel layer in steam as suggested by Verret 
because the oxidation condition set forth by Verret would produce a gate insulating film 
contains only Si02. The making of a gate insulating film containing only Si02 is 
desirable because it is recognized in the art that Ge02 has high conductive properties 
(reference to Hirose is cited herein merely for the purpose of showing this fact), hence 
the presence of Ge02 in the gate insulating film would alter the insulating properties of 
the gate oxide and therefore causing detrimental effect on the performance of the 
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device. Furthermore, the absence of Ge02 would prevent damage imposed on the gate 
insulating film due to the dissolve of Ge02 in H2S04 usually used in subsequent 
processes. 

Bar-Gadda discloses that steam for use in an oxidation process for producing 
silicon dioxide is generated by admitting H2 and 02 into an oxidation chamber and the 
H2 and 02 react to form steam in close proximity to the semiconductor wafer (col. 2, 
lines 30-39). The wet oxidation process for producing Si02 according to the reaction: 
Si + H 2 0 -> Si0 2 + H 2 (col. 2, lines 30-39). Evidently, H 2 is produced by the reaction 
and therefore present in the steam oxidation atmosphere. Thus, Bar-Gadda's reference 
is a factual evidence showing that the steam oxidation atmosphere taught in the 
combined process of the admitted prior art and Verret contains both oxidant (H 2 0) for 
oxidizing Si and reductant (H 2 ) for reducing Ge as claimed. 

As for claims 15. and 18, since the steam oxidation atmosphere that contains 
H20 and H2 as mentioned above produces the same result as claimed, the partial 
pressure ratio of H20 to H2 must be inherent within the claimed range, absent evident 
to the contrary. 

Response to Arguments 

4. Applicant's arguments filed 12/28/05 have been fully considered but they are not 
persuasive. 
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In page 3 of the Remarks, applicant argues that "The Examiner then relied on Verret to 
cure Ohuchi's deficiencies regarding claim 5. The Examiner cited Verret as a teaching of 
"performing the selective oxidation in steam." Id. Even assuming the Examiner's 
characterization of Verret is correct, this still does not constitute a teaching of "thermal- 
oxidizing the conductive film in anatmosphere that contains an oxidant for oxidizing the 
first semiconductor and a reductant for reducing the second semiconductor, to form an 
oxide film made of the first semiconductor on the conductive film," as recited in claim 5. 
The Examiner disagrees. The claimed limitation "thermal-oxidizing the conductive film 
in an atmosphere that contains an oxidant for oxidizing the first semiconductor and a 
reductant for reducing the second semiconductor, to form an oxide film made of the 
first semiconductor on the conductive film," is met by the combination of Ohuchi, 
Verret, and Bar-Gadda, not Ohuchi taken with Verret alone. Verret reference was 
employed in the rejection to show that steam is an oxidation condition in which SiGe is 
selectively oxidized to form silicon dioxide while Ge in the SiGe layer is not oxidized, 
hence one of ordinary skill in the art would readily recognize that in order to achieve 
Ohuchi's selective oxidation of the SiGe gate electrode 8a, the oxidation condition would 
have been steam as clearly addressed in the body of the rejection. Similarly, in page 4 
of the Remarks, applicant argues that "...because Bar-Gadda also fails to teach or 
suggest "thermal-oxidizing the conductive film in an atmosphere that contains an 
oxidant for oxidizing the first semiconductor and a reductant for reducing the second 
semiconductor, to form an oxide film made of the first semiconductor on the conductive 
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film," as recited in claim 5. For example, Bar-Gadda only teaches a process for oxidizing 
silicon, without any reference to a second semiconductor, let alone "a reductant for 
reducing the second semiconductor," as recited in claim 5. In response, once again 
the claimed limitation "thermal-oxidizing the conductive film in an atmosphere that 
contains an oxidant for oxidizing the first semiconductor and a reductant for reducing 
the second semiconductor, to form an oxide film made of the first semiconductor on the 
conductive film," is met by the combination of Ohuchi, Verret, and Bar-Gadda, not Bar- 
Gadda alone. Bar-Gadda reference was employed in the rejection to show the fact that 
steam for use in an oxidation process is generated by admitting H 2 and 0 2 into an 
oxidation chamber and the H 2 and 0 2 react to form steam. The wet oxidation process 
for producing Si0 2 according to the reaction: Si + H 2 0 -> Si0 2 + H 2 (col. 2, lines 30- 
39). Evidently, H 2 is produced by the reaction and therefore present in the oxidation 
atmosphere. Thus, Bar-Gadda's reference is a factual evidence showing the fact the 
oxidation atmosphere in steam of combined process of Ohuchi and Verret contains both 
oxidant (H 2 0) and reductant (H 2 ). In page 5 of the Remarks, applicant argues that 
"Moreover, Applicant disagrees with the Examiner's assedion that "[i]t would have 
been obvious to modify Ohuchi's teaching by performing the selective oxidation in 
steam as suggested by Verret because it is well settled that the selection of a known 
material (i.e. steam) based on its suitability recognized in the art for its intended use 
supported a prima facie obviousness determination (MPEP 2144.07)." Office Action, p. 
3 (emphasis added). Contrary to the requirements of MPEP 2144.07, Verret fails to 
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teach or suggest any suitability of steam for "thermal-oxidizing the conductive film in an 
atmosphere that contains an oxidant for oxidizing the first semiconductor and a 
reductant for reducing the second semiconductor, to form an oxide film made of the 
first semiconductor on the conductive film," as recited in claim 5. In response, as noted 
in the rejection, the Examiner relied on the following facts to conclude that the selective 
oxidation of the SiGe gate electrode 8a to form oxide sidewalls 12 using steam would 
have been obvious: 

a) Reference to Ohuchi: teaches thermally oxidizing the SiGe gate electrode 8a 
in an oxidation condition such that silicon in the SiGe gate electrode is selectively 
oxidized (i.e. Si is oxidized but not Ge). Ohuchi is silent as to what oxidation condition 
is employed in the oxidation process. 

b) Reference to Verret: teaches steam is an oxidation condition in which SiGe is 
selectively oxidized to form silicon dioxide while Ge in the SiGe layer is not oxidized (Fig. 
2c and col. 5, lines 6-16) 

Thus, in light of the facts presented in a) and b), one of ordinary skill in the art 
would take no effort to recognize that in order to achieve Ohuchi's selective oxidation, 
the oxidation condition would have been steam. Therefore, the proposed combination 
is a prima facie case of obviousness because the realization of employing a known 
technique to achieve the same purpose (i.e. selective oxidation) would have been 
obvious as indicated in MPEP section 2144.07. 
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In conclusion, applicant appears to present arguments on the basis of piecemeal 
analysis. However, applicant is reminded that it is axiomatic that one cannot show 
nonobviousness by attacking references individually where the rejection, as here, is 
based on a combination of references. See In re Keller, 642 F.2d 413, 208 USPQ 
871(CCPA 1981)., In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Trung Dang whose telephone number is 571-272-1857. 
The examiner can normally be reached on Mon-Friday 9:30am-6:00pm. 



Application/Control Number: 10/706,034 



Page 11 



Art Unit: 2823 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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